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TITLE: Meghenicel properties of Yacuum condensates of aluzinun 
7 eae ' 41,55, 18° 4,3? J] 
. SOURCE: Pisike metallov i metallovedeniye, v. » no. 4, 1965, 
578-578 


“ft = TOPTO TAGS: aluminun, condensation reaction, vacuum sublimation 


. ABSTRACT: The article is devoted to a study of alueinun’ Caciix 


‘ _ condensates obtained by vaporization of the metal fron crucibles 
J. .-made of alundun and berylliug oxide. Aluminus and its alloys were 
~~ ‘vaporized in a vacuua of 107° om Hg. The condensates were formed 


on ‘polished and carefully cleaned open steel rings, located co- 
. axially with the crucible at a distance of 80 mm. A texperature 
gradient of 50-550°C was created by heating one end of the ring 
and cooling the other. ‘The thickness of the condensate file was 
approximately 40 microns. Vaporisation of alusinus from alundus 
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‘TITLE: Condensation coefficient of beryl 4 

SOURCE: Fizika tverdogo tela, v. 7, no. ll, aes: 3163-3168 


TOPIC TAGS: beryllium, vapor condensation, metal fils, vapor plating 


\ 
ABSTRACT: The condensation coefficient a of beryllium is experimentally studied as 
_a function of substrete temperature tT,» deposition rate «> and the angle ¢ between 


‘the molecular beam and the normal to the film surface. Vaporized Be was_deposited 
on @ polished iron substrate with a sublayer of NaCl in a vacuum of 6°10 > wm Hg. 
The experimental method and equipment are briefly described. It is found that file 
thickness is a function of all three parameters, T° % and @. An increase in T, 


‘causes @ reduction in thickness, which may be due to an increase in the density of 
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ithe film, a change in the surface contour of the deposition, and a reduction in a. 
i Diffusion processes are intensified as 7, is increased, resulting in denser conden- 


' gates. A reduction in density was observed with an increase in @ due to increased 
‘porosity. An increase in % results in increased density and smoother deposits. 


{Curves for a as a function of T show a sharp reduction in a narrow temperature in- 


| terval (>300-00°C) with only a slight reduction in the condensation coefficient as 
[the temperature is increased above this interval. The anomalous behavior of the 

i condensation coefficient for Be is apparently due to the high ratio of the inter- 

| atomic energy in the crystal lattice (Debye temperature 1000°K) to the atomic weight 
of berylliue (9.013). Orig. art. has: 3 figures, 1 table. 
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“TITLE: ‘Study of the polymorphism of the variable-composition selenide Ga2Se; 
ee 4 

SOURCE: AN SSSR. Izvestiya. MNeorganicheskiye materialy, v. 1, ee hoes, 

1883-1888 


‘TOYIC ‘TAGS: gallium alloy, selenium alloy, gallium compound, selenium compound, 
phase transition 


ABSTRACT: Ga-Se alloys close to Ga2Se3 in composition (38.5-%2.5 at % Ga) were stud- 
id. The microstructure, microhardness, and x-ray diffrection patterns were deter- 
ied. ‘GagSe3 was found to be a compound of variable cosposition. Selenium dissolve 
Gaztes to. the extent of <0.2 at %; the boundary of the solubility region of Ga 
‘ies at 40.28-80.59 at Ga. New 6 and y phases of gallium selenide were observed in 
‘the range of 60.4-60.2 at $ Se. The conditions of existence of the a, 6, and y 
phases were investigated. Like the a phase, the y phase has a zinc blende type struc 
ture. and differs in the value of the lattice parameter (a. = 5.%22.* 0.003 R, a, * 
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‘SOURCE: Kristallografiya, v. 10, no. 6, 1965, 858-861 1 


TOPIC TAGS: semiconductor alloy, gallium containing alloy, crystal structure 
ha - a 
ABSTRACT: The knowledge of the structure of GuGaTe,-Ga,Te, alloys is of interest for the 


yo phases having an ordered and a nonordered cation lattice, respectively); 3) at high |7~ 
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TITLE: Elastic anisotropy of polycrystalline condensed filns 


TOPIC TAGS: polycrystalline filn, ce anisotropy 


ABSTRACT: The article describes elg@tronographic studies of the deforn- 
ation of thin polycrystglline films of aluminu, silver, and nickel, with! - 
thicknesses of 400-500 A, condensed in a vacuum of 5 x 10-5 torr, at 
different temperatures of the support. The rate of condensation was 
20-40 A/sec. The films, separated from the support, were transferred to 
a plete with a slit and were put into the electronograph by means of a 
special device. Results of examination showed that, for thin polycrys- 
talline vacuum condensates of the elastically anisotropic metals silver 
and nickel, the elastic anisotropy of the individual crystals was pre- 
served, although not to the degree that might be expected for complete 
isotropy of the stress field, such as for example, for isolated mono- 
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V 

.|erystals. For aluminum films with a weakly marded elastic anisotropy,- 
Janisotropic elastic deYormatjgns of the lattice were not observed elec- 
tronographically. In nickel films, condensed at a temperature of 65°, 
the average size of the crystal blocks, observed by diffraction expan- 
sion, was 30 A. Even with such a dispersed structure the elastic aniso- 
tropy of the individual blocks was preserved, but there was observed a 
tendency for it to become weaker in comparison with coarse grained filme 
Orig. art. has: { formula and 3 figures. 
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‘1 PITLE: Intraphase step rule in structural formation of vacuua condensates 


| SOURCE: AM SSSR. Doklady, v- 166, no. 5, 1966, 1095-1097 
¢| TOPIC TAGS: copper, vacuus technology, vaporization, vapor condensation, epitaxial ,_ 
groving, metastable state, phase transition * 
“ABSTRACT: The authors study intermediate metastable structural (and substructural ) 
=|. states and transitions in vacuum condensates of metals we inary thermodynam- 
ic phase transformations in the solid state are missing} ie transformations, 
| eutectoid decay, decay of supersaturated solid solutions, ordering or disordering , 
“| etce.). The specimens were massive vacuum condensates of copper with a thickness of 
‘| approximately 1 am produced_at condensation rates of 0.25-1 p/sec. The copper was 
| vaporized in a vacuum of 10 5 we Hg from alundua cruc 
a copper substrate which was heated to a temperature of 80-750°. The microstructure 
1 and microhardness of the surface and transverse sections of the condensates were stud- 
fed. The first stage in formation of the condensate iy natural condensation accord- 
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| 
ing to one of the mechanisms: vapor + liquid + crystal or vapor + crystal. An ex- 
treme nonequilibrius structure is formed at rather low temperatures. This is due to | 
the high dispersion of various lattice defects and to alloying of the condensate by . 
residual gases. The second stage is characterized by parallel] lines on the trans- 
_| verse section. The orientation of these lines is independent of the condensate tem- 
perature and the fe of condensation... ,The microhardness in this stage drops from 
51 200 to 120 kg/mm2.! tallization begins in the third stage accompanied by a fur- 
“| ¢her reduction in microhardness to 90-100 kg/mm? and the formation of a polycrystal 
| with a large grain size. The fourth stage in the formation of the condensate is epi- 
taxial recrystallization beginning at 250°. There is also a further slight reduction 
in microhardness and increase in the grain size at the condensate-substrate interface. 
At temperatures above 500°, condensation takes place by epitaxial growth of the crys- 
tals in the substrate. The experimental data indicate that processes of structural 


’} formation in vacuum condensates of Bure _peyalsconfore to the general intraphase step 
“| wale. Orig. art. has: 2 figures. cay 
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:{/ TITLE: On oriented growing of lead selenide and telluride files 
: - BOURCE: Fizika tverdogo tela, v. 8, no. 4, 1966, 1088-1090 


: “OPIC TAGS: lead compound, selenide, telluride, epitaxial growing, temperature de- 
. pendence, thin film growing, vapor condensation, electric conductivity, Hall effect 


| ABSTRACT: This is a continuation of earlier work (FIT v. 7, 1699, 1965) where it was 
| found that in the temperature interval 180 - 300C it is difficult to grow thin epi- 
- taxial films of PbTe on NaCl, in spite of the fact that growth at lower (140 - 180¢) 
and higher (300 - 400C) temperatures is possible. To investigate this phenomenon 
' further, and to determine the influence of the type of substrate (NaCl, KCl) and the 
- condensation rate, the authors investigated the influence of the preparation temper- 
_Gture and the rate of condensation on the carrier mobility in PbSe and PbTe films 
1-5 thick. The PbSe and PbTe condensates were prepared in a vacuum ~5 x 107* 
' Torr on freshly cleaved single crystals of NeCl and KCl. A special geometry was used 
- to check on the effect of the preparation temperature, as described in the earlier 
: paper. The carrier mobility was determined by measuring the Hall effect and the con- 
_ ductivity. The results show that substitution of KCl for NaCl shifts the entire plot. 
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of the temperature corresponding to minim mobility vs. the condensation rate toward 
higher temperatures. In the case of PbSe the temperature of the minimm increases 
practically linearly with the condensation rate, while for PoTe the relation is para~ 
bolic. . An empirical relation between this temperature and the condensation rate is 

_ derived. ‘The result ed in the earlier paper that at the 


temperature of Place in the manner of formation of 
condensation miclei. 
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“TITLE: Electronographic and electron microscopic investigation of carbides in iron 
arbide condensed in a vacuum oe r v7 
Fisika metallov i metallovedeniye, v. 21, no. 2, 1966, 217-222 


TOPIC: TAGS: iron compound, carbide, nucleation, electron microscopy, annealing, 
oy, metal film 


gown amnealed, an irreversible transformation vas observed; EFC =x Fec => 
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TITIZ: Kiectfon diffraction study of the block structure of alusinua condensates 
| somes Fieika netallov 4 netallovedenize, v. 21, noe by 1966, ens-8: 
TOPIC TAGS! elusimm, metal file, electron diffraction analysis 


| ABSTRACTs In en earlier psper, the authors described the electron diffraction micro- | 
: | pean method for determining the sise and disorientation of block crystallites in aluni~ 
‘| ma vacuum condensates 60-200 A thick after armealing at 300° and above. In the pres- 
ent work, this technique was developed by increasing the resolution of the various re- | 
flections, so that the point diffraction lines on the electron diffraction patterns 
were obtained with films in the initial (unannealed) stete. This made it possible to | 
: | Study the substructure of the filas without eltering it by the subsequent action of | 
Peat. The average length of the blocks 4n unannesied Al films condensed on en unheated|_ 
substrate changes from 220 to 320 A as the filn thickness changes fron 150 to 750 A. 
The lower limit of the disorientation angles is 1.5-2° Filas 150 A thick have a mono-; 
block structure in their thickness. At 400 1 and higher, the monoblock character is = i 


impaired; it is probably a structural factor which determines the effect of the thick- | 
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TITLE: Structure of the semiconductor alloys AgaTe-Ga2Te, i 
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SCURCEs AN SSSR, Izvestiya. Neorganicheskiyo naterialy, Ve 2, no. 6, 1966, 1025- 
1030 


TOPIC TAGS: semiconductor alloy, silver compound, gallium compound, telluride, alloy 
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| phase diagram 
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. ABSTRACT: ‘The structure ef alloys of the binary 
j System Ag-Ga-Te was studied by x analysis, and 
:; Microhardness measurenents, the AgoTe-GaTe 
! shows that alloy. 
| solid solutions. emperature, 
(y) based on GazTe; (90-100 mole % Ga 
the AgGasTeg phase with an ordered ca 
| dn the range of 85-90 mole 
| phases’ one with an ordered 
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range of 45-75 mole % GagTe, (including the compound agGaTez), the fusion proceeds via 
| a peritectic reaction at 729°C, In the vicinity of the composition AgGaTe> there is a 
| low-temperature region of 6 solid solutions. On cooling, the 8 solid solution decon- 
| poses, and ali alloys containing less than 85 mole $ GaoTe, consist of two phases 
| (AgGaTes + y*) at room temperature. Alloys in the range of 0-50 mole % GazTe, consist 


| Of a mixture of two phases, AgoTe and AgGaTe>. They form a eutectic at a composition . 
lof about 25 mole % GajTe,. Authors 


63 6 grateful to L, I, Berger for his suggestions 
‘on the problem of the technique for Garinying tellurium and to N. M, Panasenko for 
| plotting the thermograms. Orig. art. has! 5 figures and 2 tables. 
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TITLE: Klectrio propertie yor alloys in the CuGaSeo-GarSe3 system 

| Te ens 

: SOURCE: AN SSSR, sia Neorganicheskiye materialy, v. 2, no. 6, 1966, 1031- 
: 1037 


“TOPIC TAGS: selenide, copper compound, gallium compound, selenium compound, semicon- 
_ ductor aiioy, thermal emf, forbidden zone width, semiconductor conductivity 


| ABSTRACT: «The paper continues the study of the semiconductor systoms algilio,i¥ 

' (chalcopyrites) - Bolt (compounds with a svhalerite lattice), which contain broad 
regions of solid solutions with a diamondlike lattice in which the concentralion of 
stoichiometric vacancies changes monotonically. Some physical properties (optical 
‘width of the forbidden gap 4€, electric conductivity 0 and thermal emf a) of furnace- 
cooled alloys of one such system, Cudaser-GarSe3, were measured, As in the Cuinse = 

_ In2Se3 system studied earlier, the conductivity decreases even at low Gap>Se3 concen- 

. trations, and 4€ remains practically unchanged in the existence domain of the chalco- 
pyrite phase and changes very rapidly in the region of the sphalerite structure. The 
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effect of increase in 4€ during ordering annealing was observed on some alloys with 
stoichiometric defects, Both the concentration ordering and thermal ordering of the 
crystal of a multicomponent semiconductor increase 4€, The observed influence of the 
light and thermal conditions of the history of the sample on the magnitude of the 
thormal emf is thought to be due to the prosence of a considerable number of electron 
traps. The concentration of free charge carriers was estimated from the thermal emf. 
It 1s concluded that the decrease in the concentration of impurity carriers is due to 

‘the specific property of semiconductors with a defect lattice of depressing the elec- 

i tric activity of impurities. Orig. art. has! 5 figures and 3 formlas. 
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SOURCE: AN SSSR, Izvestiya. Neorganicheskiye materialy, v. 2, no. 6, 1966, 997-1000 


TITLE: Effect of substrate on the concentration and sign of current carriers in PbTe 
films 4 ; 


TOPIC TAGS: lead compound, telluride, semiconducting film, semiconductor carrier 


ABSTRACT3 Polycrystalline and single-crystal PbTe condensates 2-5 uw thick were ob- 
tainod on glass, NaCl, and KCl, and the sign of the current carriers and their concen- 
‘tration in these films were studied as  functionsef the conditions of oriented growth 
- and structure formed, It was found that in PbTo films containing a 0.5 wt. % excess 
of tellurium, p-tyve conductivity is retained up to 250°C and above. An anomaiously 
high electron concentration indicating an enrichment of the film with the metallic 
component appears only in a narrow temperature range at 270-300°C. The relationship 
between this effect and the change in tho type of formation of nuclei and also the 
change from oriented to unoriented growth was demonstrated. The anomalously high en- 
richment of the film with the metallic component (lead) is the rosult of decomposition 
_ (fractionation) of the film material during the intense mass transfer over the sub- 
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Strate due to the reevaporation and recondensation of PoTe molecules 


3 The ct f 
the composition in the film PbTe if (100)NaCl is appearently Sharacissistt ns 


ic of other 


: semiconducting compounds as well; this change substantially contributes to the drop in 


the reproducibility of the electric pro 


ee perties of the films. Orig, art. hasi 4 fig- 
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TITLE: Effect of substrate on tho photoemf in CdTe filma\ 7 
SOURCE: Fizika tverdogo tela, v. 8, no. 9, 1966, 2795-2796 
TOPIC TAGS: photo emf, cadmium telluride, aluninum oxide 


ASSTRACT3’ The article reports preliminary data on the offect of Sinrle-crystal Louco= 
Sapphire (A1203) substrate on the anomalously hign photovoltace (APV) in CdTo fiins. 
Fig. 1 shows the dependence of APV on the temmerature and type of substrate, The 
Single-crystal leucosapphire substrate with axis c in the plane of the leucosanzrnire 
vlate substantially affects aPV in CdTe. The absoluto value of the vhotoonf in tne 
CdTe filn deposited on 41903 is 3-5 times groater than in the film on plass. Tho of- 
fect of the single-crystal substrate is particularly mandifout in the 150-200° ranvo, 
in the temperature range where tho prevarition ls carried ont and whers tia ottaxdal 
growth of CdTe on Alo; determines the o:tiaum size of blocks and tha phase comosi- 
“lon, & photoeffect is observed that consiteradiv uxceeds the APY which can ba ob- 
tained under the same conditions on a glass substrate. Orig. art. nas! 1 figure. 
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Fig. 1. Dependence of APV on temperature of 


substrate. 1 - Cdie on Alp03; 2 = CdTe on 
glass, 
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TITLE: Distribution of growth microsteps on faces of NaCl crystals 
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ASSTRACT: «The aifgrtbat ios of microstens on (G01) faces of wall crystals was 5% i.ed 
on Single-crystal! layers grown by vacuu™ conderngdi ion on NaCl sinvia crystals. ¢he 
temperature Tg of the sincle-c:vstal prea ens as variad betwoon 156 and S5C°, 
Srowth microstens of unimolecular heieat were revealed with an electron microsto 2 7 
using decoration with old particles, The maxiinvin araa of a smooth surface (fran of 
microsteps) 5S, was used for a desert: tion of the distribution of the microstens, IG 
exnerinental dependence of Sy, on Tg for a contensation rate w = 40 Afsec was doter- 
mined, and Sp, was evaluated theoretically. ‘he experimental cata snow that the crowth 
of NaCl erystals in the 150-+50°C range is controlled orimarily by processes of sure 
face migration of molecules. The remaining quantitative characteristics of tha ai 
tribution of microsteps are directly related to S,% thus, the mean distance between 
the microsteps { ~ O<3'V Sus and the area of tho growth microfigure S~15 S.. Tne 
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TITLE: The effect of the type of vaporization on the structure and properties of AL 
and Cu vacuum condensates 


SOURCE: Fizika metallov {4 metallovedeniye, v. 22, no- 3, 1966, 400-403 


TOPIC TAGS: aluminum plating, copper coating, metai vapor deposition, metal prysical 
property, metal recrystallization 


ABSTRACT: The authors carried out comparative tests on copper and aluminum vacuur 
condensates made by the crucible and noncrucible methods. It was shown that the 

method of vaporization has a considerable effect on the structure and properties oF 

the condensates. Rapid recrystallization occurs at room temperatures in copper con 
densates made by the noncrucible method. Recrystallization is retarded by impurities 

in crucible-produced condensates. The noncrucible method consisted of using the elec-__ 
trodynanic interaction effect of induced eddy currents with a high frequency fieid in 
the vaporized metal. The microstructure and microhardness of the condensates WAS 
etudied under various loads and the width of interference jines (400) Cu and (u20) AL 
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TITLE: Phase composition of cobalt conde 


nsatcs during the initial stage of their formation 


SOURCE: Fizika metallov : metallovedeniye, v. 22, no. |, 1966, 58-65 


TOPIC TAGS: phase composition, cobalt, metal vapor deposition, crystal structure 


‘ 4 


ADSTRACT: The published data on ihe phase composition of Co films obtained by vacuum 
condensution are highly contradictory, this is apparently associated with the non-uniformity 
of experimeniai conditions. Accordingly, the authors performed a systematic investigation of 
the phase composition of these films as a function of the chief parameters determining the 


manner of growth of the condensates; 1) substrate temperature T,; 2) condensation rate w, 


3) degree of vacuum, 4) effective film thiclness h. 99,98% pure Co was condensed on varbon 


substrates in a vaccuum of 1074-1075 mm Hg at w = 1-500 A/min and T, = 20 - 450°C, The 

resulting Co thin films (h = 1-70 A) were subjected to electron-diffraction analysis. Findings: 

the following phase transitions ae observed with increase in hat T= 20-300°C; quasimorphic 
\ y 
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phase ~ CoO - CoO ~ coh {hexagonal variety of Co]. The vacuum heating of oxide-containing 

conacnsed Co films, at ~ 300°C, leads to the reduction of CoO with transition to Co® [cubic 

variety of Co]; this, reduction is accompanied by recrystallization. The phase composition of 

specimens 30-100 A thick, obtained for the i, gradient and w= 180 A /min undergoes an abrupt 
change when the substrate temperature is ~350°C. Below this temperature Co is the predo- 

_minant phase, while above this temperature Co® predominates. When w= 180 A no oxide 

- formation could be detected by electron-diffraction analysis, regardless of T.- Thus it may be 
concluded that the rocesses of the formation and reduction of oxides are an essential factor 


- only when w <150 /min at T, <300°C. Orig. art. has: 6 figures, 2 tables. 
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TITLE: X-ray diffractometric investigation of the substructure of thin aluminum condensates 
SOURCE; Fizika metallov i metallovedeniye, v. 22, no. 1, 1966, 73-77 


TOPIC TAGS: diffractometer, xX ray diffraction analysis, aluminum, metal vapor deposition / 
/ URS-50IM diffractometer 


ABSTRACT: This work is a continuation of a previous investiga! .on (Palatmk, L. S., et al. 
FMM, 1966, 21, 848), with the difference that it employs the x-ray diffractometric method 

to verify the possibility of diffexences between certain structurally sensitive physical proper- 
ties in the plane of the thin film' and along the normal with respect to this plane, which 

is assumed to be conditioned by different mechanisms of formation of regiong of coherent 
scattering as a function of the condensation rate. To this end, 99.999 % pure Al was vacuum- _ 
-evaporated on two unheated glass substrates coated with NaCl and located at different distances 
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from the evaporator., The mean condensation rate on one substrate was 7h sec! and on the 

other substrate, 23 As sec}. The film obtained on the substrate closer to the evaporator was 

- 1600 Athick, while the film obtained on the more distant substrate was 500 A thick, Packets of | 
these iilms were then investigated with the aid of an URS-50IM diffractometer. Findings: for i 
the thicker films (1600 A), due to the higher condensation rate as compared with the thinner 
films (500 4), the raean volume of regions of coherent scattering (T.c.- s.) is greater, with 
the size of these regions increasing both the plane of the {ilm and at right angles thereto. Even 

_so, however, the increase in film thickness becomes greater than the increase in the size of | 
the r.c.5. in the direction normal to the film plane so that, after passing through some cri- 
tical thickness, the formerly monocrystalline film now becomes polycrystalline in thickness. 
‘Orig. art. has: 1 figure, 2 tables. 
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90—250C and their substructure and mechanical properties were investigated by 

various methods of physical analysis and by mechanical tests. It was found that 

the film strength, microhardness, and microstresses decreased with increasing 
temperature of the substrate, while the size of the mosaic blocks increased. The 2 
microstresses in the films were significantly higher than the yield strength of 
solid copper and in a film deposited on the substrate at 90C in a vacuum of 107% mm Hg 
reached 60 kg/mm. The film thickness in the 0.5—50 yp range had little or no poze 
effect on the mosaic block size and microstresses. In films 40—50 yp thick, the ; 


upc: 669.3 : 539.23 | 


i 

: institut) 

| TITLE; The structure and mechanical properties of vacuum-deposited copper 

| films 

| SOURCE: Fizika metallov 4 metallovedeniye, v. 22, no. 5, 1966, 744-751 

| TOPIC TAGS: copper thin film, vacuum deposited filn, film substructure, film : 

i mechanical property, thin file, metal film, metal deposition 
ABSTRACT: Copper films, 0.5—70 y thick, were made by vacuum deposition of 
99.95%-pure copper at a rate of 0.5—1.6 u/min on copper substrate maintained at | 
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substructure characteristics varied along the film thickness: mosaic blocks on 

the substrate side were substantially larger and the microstresses much lower 
than on the opposite side, which is explained by the relaxation and recrystallization: 
processes under the effect of substrate heat. Pilms 0.5—20 y thick had the 
maximum tensile strength, 80—88 kg/mm? . With increasing film thickness to 
50—70 y, the strength dropped 30—35% because of the inhomogeneity of thick 
films. The size of mosaic blocks increased and the level of microstresses sharply - 
decreased with a deeper vacuum. The residual gases and impurities from the crucible . 
cause absorption phenomena and also "alloying" or oxidation of condensed copper, | 
and retard the relaxation and recrystallization processes, i.e., increase the 
stability of the condensate. Orig. art. has: 6 figures and 4 tables. (MS) | 
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TITLE: Surface microrelief of beryllium condensates 

| SOURCE: Fizika metallov i metallovedeniye, v. 22, no. 6, 1966, 936-938 


‘TOPIC TAGS: electron microscope, beryllium, metal vapor deposition, crystal structure 
analysis, crystal surface / UEMV-100 electron microscope 


| 
- ABSTRACT: Since the surface structure of crystals is determined by their growth kinetics, 


| it was of interest to investigate the surface microrelief of Be condensates with the aid of an 
UEMV-100 electron microscope to elucidate the effect of conditions of deposition (substrate 
; ‘ temperature T 3? deposition rate wy and the angle 9 of incidence of the molecular beam) on 


Ganda structure and growth mechanism. For T, =~120 to ~700°C, pfrom 0 to 50°C, w, = -- 


= 5~300 3 /sec and thickness h of Be films = 0.5 to 100 pp, it was found that the surface relief 
of Be films is greatly affected by TS For ~220°C <T <~350°C well-developed forms of 
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, laminar -spiral crystal growth (Fig. 1) are observed on the surface of Be crndensates with h > 
>10u; this mosaic relief is due to the striving of the film toward a minimal surface energy, 


Fig. 1. Surface structure of beryllium films: 


TS = 275°C, ou = 40 A/sec, p= 0°, magni- 
fied 3750 times 


i 
i e 
| 

i 


‘and it disappears when T , <~200°C owing to the shortening of the migration path of the con- 


‘densing atoms. When T > ~350°C this mosaic relief likewise fades, this time owing to the in- 
‘tensification of diffusion processes at the film surface. This mosaic relief makes it possible 
.to determine the dimensions and orientation of crystals and the degree of random orientation 
between adjacent grains, i.e. characteristics which play an important role in the physical pro- 
_perties of films. As for the variation of 9, it does not markedly affect the surface microrelief — 
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of Be films. As regards wh itis established that larneHar 
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which is a function of 


to grow at the film surface above a certain substrate ter. perature T ” 
Whe and which decreases with increase in wpe E.g. when wo, = 140 A/sec, ne 2 500°C and 
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Fig. 2. Lamellar monocrystal of beryllium: 


T= 320°C, w= 270 A/sec, magnified 4500 times 


= 300°C. With the aid of microdiffraction it is established that 


when w), = 270 A/sec, Te a 


ocrystals with a highly perfect crystal lattice — 
(extensive re-evaporation of Be atoms when 
ptalline 


‘these lamellar crystals represent regular Be mon 
| due to the reversibility of condensation processes 
it >~ 300°C), which provides the conditions for rapid correction of defects in the cry 
: structure of these monocrystals. Considering the distinctness of mosaic relief on the surface 

‘of Be films, it may be assumed that these lamellar hexahedral monocrystals of Be, forming on 


Cord 3/4 ameeteseOreSn 5 Racubertetien pete 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388 


= 


ee FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001238: 


zg as i eRe ee : oes ri ER ds 


“ACC NR: AP7002744 


See 
~ iu guy 


condensation of its vapors in the presence vf considerable supersaturations \1, 
° 
A/sec and T  =300-600°C) represent the realization of the case where a layer hangs sus- 

s 
pended above the crystal surface. The existence of an "atmosphere" of condensing atoms above 
‘the film surface apparently is a prerequisite for the formation of lamellar raonocrystals and 
accounts for their absence when T, <~ 300°C. In conclusion, it should be noted that the surface 
relief of Be films points to a primarily laminar growth mechanism of condensates, with growth 
- spirals being rarely encountered. Orig. art. has: 3 figures. 
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AUTHOR: Palatnik L. S.3 Fuks, M. Ya.; Lukashenko, L. I.; Ravlik, A. G.; Kozma, A. A. 


(ORG: Polytechnical Institute imeni V. I. Lenin, Khar 'kov (Polytechnisches Institut) 


| 
TITLE: The structure and magnetic properties of condensed ferromagnetic films 


SOURCE: Physica status solidi, v. 17, no. 2, 1966, 543-554 


TOPIC TAGS: magnetic thin film, electromagnetic film, vacuum degassing, cobalt, perm-, 
alloy, magnetic anisotropy, ferromagnetic film 


ABSTRACT: Two series of .permalloy, Fe, Ni and Co films were prepared by conventional 
degassing and vacuum deposition at 10°" to 10> torr; the thickness h of the film 
varied from 0.1 to 30.0 u. The first series included films with h * 1.5 u, the sec- 
ond series included films with h.w 0.5 p. The films were examined for oriented and 
disoriented microstresses , the grade of the dispersion of blocks, and the concentra- 
tion rate of stacking faults. Various forms of structural and phase nonequilibrium 
were also examined. The structural peculiarities are caused by the preparation condi-. 
tions as well as by the heat treatment of the film. Thus in Ni and permalloy conden- ,— 
sates, oriented microstresses were found to exist in a direction close to normal to 

the film; they reach the order of 25 kg/mm? and decrease with increasing substrate 
temperature. It is believed that at least to some extent these microstresses affect __ 
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the magnetic anisotropy in the direction of the normal. The films have a high rate 
i of block dispersion; the mean linear block size is 100 K at a substrate temperature 
of %200°C. The concentration of twin stacking faults in permalloy films reaches up 
to 60%. In Co films, the deformation stacking faults were found to predominate on 
account of the polymorphism. The observed decrease of the coercive force in Co 
Films at substrate temperature 480°C is related to the decreasing concentration of 
the hexagonal phase. There is a distinct correlation between the structural state 
_of the films, and their magnetic properties. This correlation is especially pronounc- 
ed for the phase nonequilibrium (Co films), and for structural nonequilibrium (the 
effect of the. texture upon the magnetic anisotropy of Co and Fe condensates). The 
correlation of other charactéristics (stacking faults, block dimensions, disoriented 
microstresses, etc.) requires further study. Orig. art. has: 3 figures, 4 tables. 
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: “Study of the aging process of vacuum condensates 


ABSTRACT: ‘the condensation mechanism and structural conversions: 
ensates of pure sulfur and its alloys in various concentrations are 8 

ageing two. years at room teaperature. When golid solutions of Cé-8 age, th 
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TITLE: Production of thin pitas! ty evaporation in vacuum and by cathode sputtering 
in a gas discharge 


SOURCE: AN UkrSSR. Fizika metallicheskikh plenok (Physics of metal films). Kiev, 
Naukova dumka, 1965, 40-58 


TOPIC TAGS: metal film, polycrystalline film, epitaxial growth, crystal growth 


ABSTRACT: The article consists of a survey of material reported at the Cleveland 

films (October 1963) and work done by the Metal-physics department of 
A brief review is presented of two methods of 
and cathode sputtering, and the main para 

meters influencing the discussed. 

Topics dealt with are the appar the effect | 

of aggressive gas impurities, apparatus used 

ties, the effect produced on the film by factors such as 

the condensation rate, and the substrate temperature (and effective 

trol). It is deduced that cathode sputtering has certain advantages over evaporation 

in vacuum, especially when it 4s desired to produce pure single-crystal and poly- 
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“TITLE: About growth textures in beryllium condensates 
' SOURCE: Fizika metallov e metallovedeniye, v. 22, no. 4, 1966, 637-639 


| 
. TOPIC TAGS: beryllium, thin film, crystal orientation, crystal morphology, metallo- 
. graphic examination, x ray analysis 


ABSTRACT: The structure of beryllium layers 30-50 mm thick and condensed on hot sub- ji 
| strates was studied. The techniques for condensing and studying these films were de- 


veloped by the authors (FTT, 1965, 7, 819). Transverse cross sections were etched 
| in a weak (<1%) aqueous solution of oxalic acid. The development of growth texture 
in the columnar crystals proceeded to a definite thickness hy» after which crystals of 


a single orientation remained on the surface layers, growing with a constant velocity. 
' Microstructures showed that for h > h, the crystal dimensions in the surface layer do 


|; mot change, since they experience the same growth conditions as the neighboring grains. 
The scattering angle of the maximum growth direction of the separate crystals to the -~ 
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texture axis was less than 10° for h > hy. With rise in substrate temperature (7) 
hy increased because of decreased nuclei size: at 7, = 190°C, h, = 30 y; at qo = 
: = 250°C, h, > 80 u. For 7, = 260-330°C micrographs of the surface showed two types 


"of crystals, one of the [100] and the other of the [001] texture. The angle between 
. the normal to the layer and the [001] and [100] direction (8) was given as a func- 
. tion of fT. for different orientations (¢) of crystallite clusters. Above 360°C, 8B 


' increased sharply (to *60° or more) for both [100] and [001] textures. Misorienta- < 
tion of texture depended on ¢. The greatest degree of texture misorientation (B-(-B8) 3. 
=120°) occurred at ¢ = 0, due to the equalized addition of vapor atoms to the growing 
velocities to dominate the growth of neighboring grains. However, at ¢ > 40° the 
perfection of the growth texture decreased. The optimum growth conditions for ob- 
taining ideal [001] and [100] textures in beryllium layers were as follows: ¢ = 15- 

; =30°, r = 210° for [001] and 7, = 340-370°C for [100]. Orig. art. has: 3 figures. 
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"Maximum Sublininal Irritation of the 

zene of the Cerebral Cortex,” 8. A. Palatnik, 
Electrophysiol lab, VIEM Moscow, 7 pp 


“Fiziol Zhur SSSR" Vol XXXIV, No 4 
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cesses releted to development of etinuli ond 
4go- and heterochronism of cerebrsi cortex 
neurons, but ilso processes reli'ec to unknown 
stmme-ion of stimuli and sympathe’:* trans- 
mission of nervous impluses to the intrecere- 
bral neurons. 
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PARA 1ONOVA EB. Gog PALATNIK S.Ac, LINCHER L.F., LEVITINA GeA- 
a 


Funktsional'noe sostoianie kory golovnogo mosga bol'nykh giper 
tonichsskoi bolezn'iu i viiianie na nago lechebnogo pitaniia 
(Po danny elektroentsefalografii). ‘unetional state of the 
cerebral cortex in typertensives and effect of therapeutic diet) 
eloctrcencephalographis data? Ter. arkhe 23:2 Mar-Apr 51 

Po 26-40, 


1, Se Ae Palatnik of the Group for the Study of the Pathology 

of the Brain (Supervisor=-Prof. M. 0, Gurevich, Active Mem- 
ber of the Academy of Medical Sciences USSR) attached to the 
Paychiatric Clinic of Firat Moscow Order of Lenin Medical 
Institute. 2. le Fe Limcher and E, G, Paramonove of the 
Clinic of Therapsutic Nutrition (Director--Honored Worker 
in Science Prof. Mo I. Pevsner), Institute of Nutrition of 
the Academy of Kedical Sciences USSR. 3. Of the Klectro= 
physiological Laboratory (Howl--Prof. Ae No Magnitekiy, Active 
Member of tha Acadomy of Medical Sciences USSR), Institute 
of Physiology of the Academy of Medical Sciences USSR. 
CIML Vol. 20, Noc 10 Oot 1951 
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ana fracture of the long bone, rheopase (2) of 
us vastus jateralis equaled, On the averag’, 
gr beth extrerities and ehronaxis (C, 
- C.25 GEace R of musculus semi- 
a the average ca te 30 4 and 
KR and © of musculus vag tus 
that of musculuc semi- 
the ratio of Cof 


averaged 5,22 te 
tendinosus equaled 2 
C to 0.17 to O,22 MsTCle 
greater than 


lateralis were 
tendinvsus. Jn the average, 
7 6:1.0. Under the influence 


these antagorists was +s 
of the cast, displacement in the sizc of C of mus- 


eculus vastus jateralis ara masculus semtend ino sus 
of both extremities occurred, expressed more in 
the fractured extremity. In the wa jority of esti- 
matione, a tendency toward shortening of the size 
of C was noted. The influence of a cast applied 
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Sx / Human ang Aninal Fhysiszlogy (Normal and Patholo- 
gical). Physiolozy of the 3koleton 


Abs Jourt Kef Zhur-Biolociya, Ns 21, 1954, 97804 


to healthy extremity was extrencly clear. The size 
Of Rand ° remained lower than normal during bone 
regeneration, Dbueviations of R and C frum normal 
were Observed in reference te the muscles of ex- 
trenity to which a plaster cast was appliod, as 
well as to the cuscles of the Qpposite extremity. 
The greatest decrease of R and C was noted in the 


period of development of periostal reaction and 
formation of fibrous callous. In the perioe of 
regeneration of osseous tissuc, when rebuilaing 

of fibrous callous into osseous to vk piace, the C 
of muscles, being lower than norual, had a tendency 
to approach it. --F. I. “umladze 
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FRIDKIN, A.Ya., inzh.; PALATNIKOV, 1.B., inzh. 


Precast foundations for rotary kilns at cement plants. Prom. stroi. 
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AUTHOR: .Raiatnikov, Ye.A., Engineer BCV/ 126 pb 5/55 


‘ITLE: The Stability of I-Beams in the Plane of Bending 
(Ustoychivest' dvutavrovykh baick v ploskosti izyiba) 


PERIODICAL: Vestnik Mashinostroyeniya 2%, oP ‘“', PP 20-40 (USSR) 


ABSTRACT: A simp!y supperted symmetrical I-Beam under 4 general load 
system in the piane of the web is considered. iq (1) 
describes the twist of the beam at any point along its 
length in terms of tne loca! bending moment and the total 
load, the torsional stiifness of the beam, its height, 
the edgewise bending stiffness of each flange and the 
vertical distance between the point of toad application 
and che neutra. axis ef the beam in Lending. A soiution 
exists fcr the case cf pure bending, where kKqs (2) and (3) 
express the critical bending moment, at which the bean 
ccilapses by torsion. 5.P. Timoshenko tas preduced well- 
known tables co dea. with different toad systems. Trey 
are confined tc a uniformly distributed ioad and a icad 
ecncentrated in the centre cf tie Leam. However, even a 
Simultanecis application of the two requires special 
analysis. Tc simplify the use of tne energy met::od, an 
approximate pro cedure ig given in the paper te determine 

Card]/43 critical cenditions for any .7ad sys™en ating on a single 
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PALATNIKOV, Yevgensy Andreyevich 
[Rectangular slabs on elastic foundations] Priemougol'- 
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PALATHIKOV, Yevgeniy Anireyevich; SUVOROVA, I.4., izdatel'skiy redaktor; 
ZUDAKIN, Y.W., CekecdeWeinety redaktor 


[Calculating axle compensators placed in pipelines) Reschet osevykh 

kompenssatorov, vvodimykh v truboprovody. Noskva, Gos.isd-vo obor. 

promyshl., 1957. 95 p. (MLA 10:9) 
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Palatnikov, yevgeniy Andreyevich 
tiy aeroportov (Calculation 


Raschet zhelezobetonnykh plit pokry 
of Reinforced-Concrete Slabs of Airport Surfacing) Moscow, 
Oborongiz, 1961. 94 p. 3,050 copies printed. 


Member of the Academy of Constru- 
SR, and I. Ya. Shtayerman, 
g Member, Academy of Sciences UicrSSR; Ed.: S. L. 


of Publishing House: L I, Sheynfayn; 
A, S. Zaymovskay@, 


Pp. L. Pasternak, 


Reviewers: 
a Architecture of the US 


etion an 
Correspondin: 


Martens, Engineer; Ed. 
Tech. Ed.: V- Pp. Rozhin; Managing Ed.: 


Engineer. 
PURPOSE : This pook 1s intended for engineers and scientists 

ain the field of construction and designing of roads, airports, 

and foundations. It may also be useful to anstructors and 
advanced students in schools of higher technical education. 


usses calculation method 
astic foundation. 


s for reinforced- 
Solutions to 
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Calculation of Reinforced-voncrete (Cont. ) SOV/5636 


problems of calculating rectangular slabs and infinite and 
semi-infinite variously loaded strips are presented. 
Calculations of unlimited slabs loaded at their center, 

edge, and corner are considered in detail. Calculation tables 
are included. The author thanks Professor P. L. Pasternak, 
Doctor of Technical Sciences, Professor I. Ya Shtayerman, 
Doctor of Physics and Mathematics,and Professor B. G. Korenev, 
Doctor of Technical Sciences. There are no references. 


TABLE OF CONTENTS: 

Foreword 3 
1, Design Model of a Ground Foundation 5 
2. Differential Equation for the Bending of a Reinforced- 


Concrete Slab Considered as an Orthotropic Plate and Its 
Solution for an Unlimited Slab 


Card_2/3 


est 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388 


0513R001238: 


S9e5 FES Bs REE Eas 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 


fies 


CIA-RDP86-0 


Fewest 


_PALATNIKOV, Yevgeniy Andreyevich; PASTERNAK, P.L., doktor tekhn. nauk, prof., 
eteenzent; SHTAYERMAN, I.Ya., doktor fiz.-mat. nauk, prof., retsen- | 
zent; MARTERS, S.L., insh., red.; SHEYKFAYK, L.I., izd. red.; ROZHIN, 

V.P., tekhn. red. 


[Designing reinforced-concrete slabs for airport pavements ] Raschet 
ghelezobetonnykh plit pokrytii aeroportov. Moskva, Gos enauchno— 
tekhn. izd-vo Oborongiz, Moskva, 1961. 94 pe (MIRA 14:6) 


1. Deystvitel'nyy chlen Akademii etroitel'stwa i arkhitektury SSSR 
(for Peeternek). 2. Chlen-korrespondent AN USSR (for Shtayerman) 


(Conerete slabs) ( Airports—-Runways ) 
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KUZMAK, Ye.M,, doktor tekhn.nauk; MILANCHEV, V.S., kand. tekhn.nauk; 
KROSHKIN, V.A., inzh.; SUVOROVA, V.1., inzh.; SERGEYEV, 8.1., 
insh.; BARYSHEV, S.P., insh.; Prinimali uchastiye: SHCHERBACHENKO, 
S.V., insh.; PALA » inh. 


Testing 14GN steel for thermal strengthening and weldability. 
Stroi. truboprov. 7 no.12:13-14 D ‘62. (MIRA 16:1) 


1. Moskovskiy institut neftekkimicheskoy i gazovoy promyshlennosti 
im, akademika Gubkina (for Kuzmak, Milanchev, Kroshkin). 
2. Chelyabinskiy truboprokatnyy savod (for Suvorova, Sergeyev, 
Baryshev). 

(Steel——Tr 3ting) 
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were taken using a sintered silver powder standai. 
on flat-plate photographs. In the case of . 
tically no texture in this temperature range. 
4um and hafnium foils’ depends on the temperature 
a change in the temperature during dis- 
2d orientation of the crystallites 
ve The foils consisted of fine erystallites, 
4ze depending on the ‘temperature at which the iodides were dis- 
d.-- the higher the -substrate temperature, the larger the crystals 
ographic investigationfof the surfaces of the foils revealed no 


microscopic defects (at a magnificatiop of 200 -- 400). 
“find use as protective . COPTOg fire-resistant,f 


e ove g-. Orig. art. has: 1 table 2° igurese. 
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. Barnaul'skiy savod. 
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1. Uchenyy gekretar’ Institute radiotekhniti 4 elektroniki 
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(Radio astronomy} 
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9(2,3) 
AUTHOR« Palatovs, Rehe. ---~ 


TITLEs The Problem of Considering Multiple Internal Reflections When In- 
vestigating Complicated Tranamissiou Lines With Sir Instruments 


PERIODICAL: Izmeritel'nays tekhnika, 1959, Nr 6, pp 51-54 — 


ABSTRACT : The author considers in this paper one of the methods of precise 
estimation of the influence of maltiple internal reflections on 
the properties of a superhigh-frequancy line. Whea estimating the 

quality of a complicated superhigh-frequency transmission line, 
i.e, if it contains 6 great number of mismatched circuit ele- 
ments, © consideration of multiple internal reflections of se- 
parate non-uniformities will be difficult. Conzequently, for 
solving the problem, 4 number of simplifications ia necvessary 
which will result in extremely ‘nigh requirements for matching of 
individual components « The general diagram of such a line is re~ 
presented in fig.]. For the analysis of auch complicated cir- 
cuits, transmissics line elements muy be characterized by the 
equivalent. circuit, ghom ia fig. 2. For composing the equivalent 
card 1/3 circuit o wave propagation was assumed occuring only in forward 
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The Problem of Consideriag Multiple Interna) Reflections When Investigating 
Complicated Transmission Lines With SHF Instruments 


direction, while there is only a reverse wave in the lower parta. 
In this case on interaction of the direct and the reflected waves 
is assumed as taking place oniy in the area of reflection, i-e., 
at the boundaries of the elamonts characterized ty the reflection 
factors. The reflection and transmission factors are regarded as 
complex magnitudes. The magnitude of the signa] transmitted in 
differsat sections of the element, represented by fig-2, is cha- 
racterized by the field intensity vector E. The direct and the 
reflected wave are considered as being of one type. The suggest— 
ed method of considering internal reflections facilitates the 
solution of problema of ary difficulty degree by means of sub- 
sequent, consideration of individual elements of the system and 
their further unification to larger elements. In this case it 
will be possible to limit onesel’ mathematically only to the con- 
sideration of the most simple circuits, shown in fig. 2 and 4. 
The suggested eaieulation method may be applied for the solution 
of a wide range of problems. In the next paper, the author will 
Card 2/3 consider the application of this method for separate measurements 
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